A Gram-stain-positive, rod-shaped, non-spore-forming bacterium (strain HLT3-15 The genus Nocardioides was originally described by Prauser (1976) ; it includes Gram-positive, coccus-to rod-shaped bacteria with LL-diaminopimelic acid as the diamino acid of the peptidoglycan and MK-8(H 4 ) as the predominant menaquinone. To date, the genus Nocardioides comprises 73 species with validly described names, (Euzéby, 1997; http://www.bacterio.net/index.html). Members of the genus Nocardioides have been isolated from diverse environments such as surface-sterilized plant roots, seawater, soil, sediment and four have been isolated from cold environments: Nocardioides aquaticus from an Antarctic lake (Lawson et al., 2000) , Nocardioides alpinus from alpine glacier cryoconite (Zhang et al., 2012) , and Nocardioides szechwanensis and Nocardioides psychrotolerans from the surface of a glacier (Liu et al., 2013) .
The genus Nocardioides was originally described by Prauser (1976) ; it includes Gram-positive, coccus-to rod-shaped bacteria with LL-diaminopimelic acid as the diamino acid of the peptidoglycan and MK-8(H 4 ) as the predominant menaquinone. To date, the genus Nocardioides comprises 73 species with validly described names, (Euzéby, 1997;  http://www.bacterio.net/index.html). Members of the genus Nocardioides have been isolated from diverse environments such as surface-sterilized plant roots, seawater, soil, sediment and four have been isolated from cold environments: Nocardioides aquaticus from an Antarctic lake (Lawson et al., 2000) , Nocardioides alpinus from alpine glacier cryoconite (Zhang et al., 2012) , and Nocardioides szechwanensis and Nocardioides psychrotolerans from the surface of a glacier (Liu et al., 2013) .
During research on bacterial biogeography on glaciers in China, we collected soil samples on the ice tongue surface of the Hailuogou glacier in Szechwan Province (geographical coordinates: 29.5568 N 101.969 8 E). The samples were collected aseptically and preserved at 4 8C for two months to recover the bacteria until isolation. A 10 g sample of wet mass was shaken with 90 ml sterile 0.9 % (w/v) NaCl solution. Appropriate dilutions of volume 0.2 ml were plated on R2A agar [0.05 % (v/v) Reasoner & Geldreich, 1985) and incubated at 15 8C. A pure yellow culture was designated strain T and stored at 2170 8C in 30 % (v/v) glycerol. Strain HLT3-15 T was analysed using a polyphasic taxonomic approach. Nocardioides hwasunensis CGMCC 4.6881 T (Lee et al., 2008) , Nocardioides ganghwensis CGMCC 4.6875 T (Yi & Chun, 2004) , Nocardioides oleivorans CGMCC 4.6882 T (Schippers et al., 2005) , Nocardioides exalbidus CGMCC 4.6880 T (Li et al., 2007) , N. alpinus CGMCC 1.10697 T (Zhang et al., 2012) and Nocardioides furvisabuli CGMCC 1.10661 T (Lee, 2007) were used as reference strains for phenotypic tests and fatty acid analyses.
Genomic DNA of strain T was extracted using a Genomic DNA Rapid Isolation kit for bacterial cells (BioDev-Tech) by following the manufacturer's instructions. The 16S rRNA gene was amplified using the universal primers, 27F and 1492R (Lane, 1991) . Sequencing was performed using a BigDye Terminator Cycle Sequencing Ready Reaction kit (Applied Biosystems) and an automated DNA analyser system (PRISM 3730XL DNA analyser; Applied Biosystems) at the SinoGenoMax Corporation. (Beijing, PR China). The 16S rRNA gene sequence of T was deposited in the GenBank database (http://www.ncbi.nlm.nih.gov/) and compared with those of type strains of species of the genus Nocardioides with validly published names using the EzTaxon server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . The CLUSTAL W program (Thompson et al., 1994) was used to perform a multiple sequence alignment of the novel sequence and closely related sequences. Based on neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods, the phylogenetic trees were reconstructed using MEGA version 6 (Tamura et al., 2013) . The genetic distances for the neighbour-joining analysis was calculated using Kimura's two-parameter model. The T92+I+G model was used for maximum-likelihood analysis (Tamura, 1992) . The tree topologies were evaluated using bootstrap analyses based on 1000 resamplings. The DNA-DNA liquid renaturation method was used for the determination of DNA-DNA hybridization, as described by De Ley et al. (1970) . DNA-DNA hybridizations were performed between strain HLT3-15 T and the four closest relatives, which were in the same robust cluster (N. hwasunensis CGMCC 4.6881 T , N. ganghwensis CGMCC 4.6875 T , N. oleivorans CGMCC 4.6882 T and N. exalbidus CGMCC 4.6880 T ). The tests were performed on a model Lambda 35 UV/VIS spectrometer equipped with a temperature program controller (Perkin-Elmer) and were performed at 82 8C (the renaturation temperature). The DNA-DNA relatedness was obtained from three independent determinations. The G+C content of the DNA was tested by the thermal denaturation method (Marmur & Doty, 1962) with Escherichia coli K-12 as the reference strain.
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Kribbella solani DSA1 T (AY253862) T and related taxa based on 16S rRNA gene sequence comparisons using the neighbour-joining method (Saitou & Nei, 1987 (Wayne et al., 1987) , which indicated that strain HLT3-15
T was a separate genomic species in the genus Nocardioides. The G+C content of strain HLT3-15
T was 68 mol%.
Colony morphologies were observed on R2A agar plates after incubation at 20 8C for 7 days. Cell morphologies were determined by Gram staining (Gerhardt et al. 1994) and examined by light microscopy (Zeiss Axioplan-2 microscope). Acid-fastness was determined by ZiehlNeelsen staining (Hendrickson & Krenz, 1991) . Transmission electron microscopy (JEM-1400) was used to check the presence of flagella (Fig. S3) . Growth at 0, 4, 15, 20, 25, 30, 31, 32, 33, 34 and 35 8C, .0 (at intervals of 1.0) and 0-10 % (w/v) NaCl (at intervals of 1.0 %) was determined on R2A medium after incubating for 15 days. The strain was incubated in an anaerobic jar using the packet of AnaeroPack-Anaero (AnaeroGen; Oxoid) for testing oxygen requirement. Hydrolysis of casein was assessed as described by Smibert & Krieg (1994) . Hydrolysis of starch, Tween 80, adenine, xanthine and hypoxanthine were determined using R2A agar medium as the basal medium (Gordon et al., 1974) . Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 . Cytochrome oxidase activity was determined using 1 % (w/v) N,N,N',N'-tetramethyl-p-phenylenediamine.
Carbon source utilization was tested in the Biolog GEN III Microstation. In addition, the strain was characterized biochemically using API 20E and API 20NE strips (bioMérieux) according to the manufacturer's instructions. Table 1 summarizes the data obtained from these comparative studies.
For analysis of the diaminopimelic acid of the cell-wall peptidoglycan, menaquinones and polar lipids, cells of strain HLT3-15 T were grown in R2A broth at 20 8C for 7 days. The diaminopimelic acid of the cell-wall peptidoglycan was determined as described by Hasegawa et al. (1983) . Menaquinones were extracted and purified according to the method of Collins (1985) and analysed by HPLC (Wu et al., 1989) . Polar lipids were extracted as described by Minnikin et al. (1977) , separated by two-dimensional TLC on silica gel 60 plates (Merck) using chloroform/ methanol/water (65 : 25 : 4, by vol.) for the first dimension and chloroform/methanol/acetic acid/water (80 : 12 : 15 : 4, by vol.) for the second dimension (Collins & Shah, 1984) . For analysis of cellular fatty acid composition, the cell masses of strain HLT3-15 T and N. alpinus CGMCC 1.10697 T were harvested from R2A plates after incubation at 20 8C for 3 days, and the cell masses of the reference strains N. hwasunensis CGMCC 4. T were harvested from R2A plates after incubation at 30 8C for 2 days. Cellular fatty acids were extracted, methylated and analysed using the standard MIDI 6.0 system (Sasser, 1990) . The samples were analysed on an Agilent Technologies 6890N gas chromatograph and identified by using the TSBA 6.0 database.
The cell-wall peptidoglycan of strain HLT3-15 T contained LL-2,6-diaminopimelic acid as the diagnostic diamino acid. The predominant menaquinone of strain HLT3-15 T was MK-8(H 4 ). The polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and an unknown Citrate utilization 2 + + + + + + Nitrate Reduction + 2 + 2 2 + + Utilization of carbon sources Maltose + 2 + + 2 + + Trehalose 2 + + + + 2 + Cellobiose 2 + + + + 2 + Gentiobiose 2 + 2 + + 2 2 Turanose + 2 + + + 2 + a-Lactose + 2 2 + + 2 + Melibiose
L-Malic acid + + 2 + + + 2 Bromo-succinic acid 2 + 2 + + 2 2 a-Hydroxy butyric acid 2 2 + + + 2 + b-Hydroxy-D,L-butyric acid 2 + + + + 2 + a-Keto-butyric acid 2 + + + + 2 + Propionic Acid 2 + + + + 2 + Acetic Acid 2 + + + + 2 + Nocardioides glacieisoli sp. nov.
phospholipid (Fig. S4) . The fatty acid profiles of the tested strains are shown in Table 2 . The cellular fatty acid compositions of strain HLT3-15 T were (.2 %): C 17 : 1 v8c (41.8 %), iso-C 16 : 0 (21.0 %), C 18 : 1 v9c (5.3 %), C 17 : 0 (4.8 %), summed feature 3 (4.8 %; comprising C 16 : 1 v7c and/or C 16 : 1 v6c), C 17 : 0 10-methyl (3.6 %), C 16 : 0 (3.1 %) and summed feature 6 (2.6 %; comprising C 19 : 1 v9c and/ or C 19 : 1 v11c). Strain HLT3-15 T could be clearly differentiated, mainly by the relative proportion of the unsaturated fatty acids, C 17 : 1 v8c and C 18 : 1 v9c (Table 2) On the basis of the phenotypic, genotypic and phylogenetic data, we conclude that strain HLT3-15 T represents a novel species of the genus Nocardioides, for which the name Nocardioides glacieisoli sp. nov., is proposed.
Description of Nocardioides glacieisoli sp. nov.
Nocardioides glacieisoli (gla.ci.e.i.so'li. L. fem. n. glacies ice; L. neut. n. solum soil; N.L. gen. n. glacieisoli of glacier soil, the source of the type strain)
Cells are Gram-stain-positive, aerobic, non-motile, rodshaped, non-spore-forming, non-acid-fast rods and 0.50|1.48 mm in size. Colonies are yellow, convex, round and 1.0 mm in diameter after 7 days incubation on R2A plates at 20 uC. Growth occurs at 0-32 uC, pH 6.5-12.0 and in the presence of 0-2.0 % (w/v) NaCl. The optimal temperature for growth is 20 uC. The optimal pH for growth is 7.0. 1.0 1.8 2.5 3.6 3.6 TR 3.3 *Summed features represent groups of two or three fatty acids that could not be separated by gas chromatography with the MIDI system. Summed features consist of: 3, C 16 : 1 v6c and/or C 16 : 1 v7c; 6, C 19 : 1 v9c and/or C 19 : 1 v11c; 8, C 18 : 1 v6c and/or C 18 : 1 v7c; 9, iso-C 17 : 1 v9c and/or C 16 : 1 10-methyl.
